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PROBLEM TO BE SOLVED: To synchronize 
an image generated and displayed on each 
game device with an external synchronizing 
signal in the entertainment system where 
plural game machines are connected via a 
communication channel. 
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SOLUTION: In the case of processing real 
time information such as a game match while 
communicating state change information of 
game machines A, B via a communication 
cable 82, a synchronizing signal sent from the 
game machine B via a communication cable 
92 is given to an external synchronizing 
information input terminal 50a of a CRTC 34a 
of the game machine A. Each of the game 
machines A, B generates an image signal in synchronism with the synchronizing 
signal and an image synchronized with the game machines A, B is displayed on 
each of display devices 10a, 10b. 
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C3 4a, 3 4 b, 3 4 c ft8frb>£©|ilgjfgffi (E 
XT Sync.) ifitJiZtl&mmtimXtim?* 0 a, 5 
0b, 5 0 c^bTV^^^^tt^, ^hX, 

a»©^-A«i©d ^© i £#fsjiwt LTs \ 

©*&©$*- A«#*©|g»j|l^fc: LTlWtfS i o 
jaSftSSEfcftj^ (video out A, video out B, vide 

o out c ) 7-&MBfr£,<Dmm<mizmm$-e 

X, &7--^7u^fi0a, 10b, lOcCas 
JO 0 6 0] flfe©#figtt, ±a>UfcH3t^^^Ji; 

sire sprats. 



[0 0 6 i] «»o^-a« &>*T<(y*y 

[0 0 6 2] 05fct N 2^©y-A^8 1 a 
A) J:y-AS8ib (y_ A ^ B) ^ 

-^8 2tJ:i)S5H5$ft T i : 1 0*f«y-A£frd 

A) ©«fig«^bTV^5 0 *y-A«fctt, «19 0 

[0 0 6 3] 06tt, 3£eLt©$*-A*8 1a 

(y-A«A) , ^-A^8 1 b (y-AUB) % ^_ 
A«8 1c (y-AMC) , • • - ^ /J>fc<i:*±8B 
«Wbt»fS$rfe^|-r5fc»©miS[H]^©iirf-ir-^ 
^8 2 a, 8 2 b, 8 2 c, • • • fc «fc DggKSftT, 
^Ai{#iDMffl >J 7-;i/* -f Ay- a *ff 3 J: 3 fc 
y-A^g (^>^^>^>h>>^^ A) co^^j^ 

[0 0 6 4] BieC^T, **-A«8 1 a 
A) , ^-A«8 1 b (y-AUB) s y-A^|8 1 c 

Tzt&b(DnmtBimm<Dmm>r-7j\, 8 2a, 82b, 

. 82c, iUD^ W8 9i;Sim„- ' 

[0 0 65]^ hS89l±, «-^-A*Sfla»-r « i: 

0£*J»-r««f|*,WUT^.5. 
[0 0 6 6] ±33©H5*J:aqa6oy-A46a©#|^ 
» ^fil*|2I18*«tOt|ai 9CSL&$fel5oy- 

^8 2S^LT««3Efbfl!«ftea6t-«ISt^t«a 

^/r;^tiS il#fa^O|5]^^^ < - rtlT -5 C i: 

i» «3&»c % «m 9 o *>t>mm ztismnmnm^T 

[0 0 6 7] *ftt«jfc:tt s &y-AH^ 7 ^ ±J pf. 
^-^^^Mflfg8 4a, 8 4b, 84c 
fcj;5, WMSO^^ssa^nsflaiitf^o^UKs? 
3>Sc«®^*gfiLT, «£9 0*e,3Hg<*ft5^ u 
try 3 >flS56fl5^©raffi«^*»Hl L s #CRTC34 
a, 3 4 b, 3 4c4>6a*$n«H*<i^ (videoout 
A, video out B, video out C) %mM$it% 0 ffiM 

9 o&e><Dimm%tt, 'PtKttmmm^zizAsT^ 
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[0 0 6 8] W±lfcBJ3bfc#^©tS$8£!yi^» 

[0 0 6 9] HuiEUtcta^ y-A«t-y-Aifb 
A£/hbT*B£@^£fflO££t££3lSFJjlti (W 

t:^^n-5iij^©7 u-ASf^-a^iis z. turn 

-;H* (l/6 0#) #{4, ifettl7U-A (1/3 

rase hjw l t M^sr ast s *§^« mammem^- m 

£ in T 7 d — 5=- +• — h X- & -5 „ 

[0071] 7r>y7STim s-rrawsuw^ns 

^fS^-O^U-AS^f nAS«J^b^tl> f n=0 i: 

SifiRJHHa^ (V-Sync) £fflU-2>.T i:#T'i*3o 
[0 0 7 3] 7f'^ST3flt 7U-Ai^fn = 

[0 0 7 4] -?bT, *5^:7*ST4T% Mt^-** 
£ 7 b - A#*§ f n n T* & £ D9& £ £M? -5 ^ -f > © 

[0 0 7 5] ^r'y/STST-lt 7I/-Aff 

£tU S0 t ^^^7 , ST2tMoT±f3©^7 i ^^^^ 

[0 0 7 6] ±l3©(i]»ftiJS]M ; S0c:*lt-5^ -r ><D%m 

[Bjfflft-^ (V-Sync) HTf»TU ^©SitTOf^ 
(V-Sync) fefS^to-B-r*. iOioftfWSiSC 



bT*K ^t.^^B^©^t*3{t5|S]^^Jt^< 
fT-5C£#T-£-5„ fc£U ^©MS^Ii, 71/- 
ABSHfl «fc t) fcfilr^ fctf-MT-ifeS. 
[0 0 7 7] ±»L&|B|IH«lfflW!ySC*»S, 8 
%k(DmiM.m^?3CD7 U— A#<ff n©— Ifcfl&SHoo 

[0 0 7 8] 08<±, -tn-tft^fiBigjtBaffis^-rsc 

RTC*«*fc 2 fta©|5j^tS^T-fe 
■5V-Sync(C[S]^L-r*j{3s IbJ — ©B#gijt©7 b-A£ 
fct|p]-©:7U-A;*7r7>*{a (71/-A#^fn) ds^- 
X.^nTl , «£^©l5]W$iJai©a^S:^bTV^ 0 
T-li, y-A^Btf^h{Pj|^^nT*>D, ^-A«A 

&7-AmB<,zmm^xwm&£f&-rz>m-£r&mti,x 
[0079] £-r> y-ASiAfflirtffiyi^nsinftfli^ 

®7l/-Ai^fn = nt •7*-A^Bfl!lT-Ma^n-§) 
Mi&m^(Dy U—A^-^.f n' =n' i;t5»hi 

irt <t *) &m(D$%mmmx$> & mmm^ v -syncf- 

PHtB^ftTi^n' fc$tl-5o o£ !) N ftii©V-Sync 
(CfctK ^— A«iA{C*5{j-5 7U' — AjtQai 0 1 fc, f 
— A^Bt^lj-S^L/— A&UI2 0 1 * s |H]B#£Pl#i;*ft 
5o fc:fc\ ±13©V-Synci±, JtJi&bfc«fc-5K^ dftg© 

5 1 tr s; a >mmm^te ^e^DtHsfts mmmmm 

^X'&Zo 

[0 0 8 0] ±M<D7V — A5Q3I1 0 l©ffl^ifc7 
b-A5!lS2 0 l©£QSBfRgi:tts&-fbfc^b 
^ *®V-Sync5&««ia*ns*"CO^-6Rpra (V-Sy 
nc wait) 1 0 2*5J:t>*2 0 2 tftSIt ^tlTV^S d i:t 
«tt), &©7U-A#!S1 0 3:fc«fcV2 0 3£|S]BSKg8 

[0 0 8 1] ^bT, y-A^Affl!lT-tt, f#*>B#P^ (V 
-Sync wait) 10 4 ©^tM^^n-S 7 U— A^SLS 1 
0 5£&<,>T, ^-A«AT7V-Afffn = nf{l 

^T-fe-S^-^ Tdatalinj ^-AlBf71/-A 
#ffn' =n' -C^SnTy-ivttAtCiSfcnStt 
m^Atmrnx^)^—^ rdata2:n'j h^ffl^ftl,. 

-7*-A^B{PJT-{4, f#*,BfP^ (V-Sync wai 
t) 2 0 4©^{C||^n57U— A5QJ12 0 5t*>^ 
y-AlAt-71/-Af^f n = nT-^fig^tlTy 
-A^BtZjiMenST-'-^T-S.S Tdatalrnj y- 
AiBf71/-A#ffn' =n 5 X^m^tlfzy'-^ 
rdata2:n'j £&mm$tl%o y-A«A«(d* 

*Jlt5^f*«FBB2 0 6Kt»0fflat:r3V^T4)PI«t* 
5, 

[0 0 8 2] C©«tdlC 71/-A#9f nSr^-TATj 
(ttSBSEfbflKl) fc«C«a36-ridfct 
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[0083] zammmumtis^x, 

*LTfcU i# (i-D<LT<iT^S7l.-A 
*ffi©I^BBT*«i:f«. 7U-A#^f n = 

feiSSftS (7U-A#§fn = n-i©) 5*-^ 4: 
_h!B©:7U-A#^f n = nTfeSfflJ^I^^j5g 

CO 0 8 4] mtt, H8tti = 2T?*5»^fe^ b 
T*5, y-A«At*HT, 7b-A#^f n = n + 

£ft£^-*T-&£ rdatal:nj fc, 
ZtlSy— rdata2:n'j t ifi <b iBWg^#£j$ 

[0 0 8 5] c®J:3=fe^M^?£{cj:ti{^ 2o© 

[ o o 8 6 ] in 9 a, 3 m&Lta'f-jMimm&j* 

fc^T^UTV^. m*T\ 110, 112, ... 
tty-A^At43(j-5 7U-A^na^^U 111, 1 
13 • • •tt^-AMA^ftS^^^bT^ 
5. 1 0,2 12, ... tty-A* B fc#|* 

5 7V-Aii^U 2 11, 2 13, • • • fcty_ 
AMB{c43(tS^^B$fHI^^t Tl>So 

[oo8 7] Hsfc^u&Risaiiaai^c^^^ y 

^ m *^^*^LT«gSl5l*fc: «fc tjy-A^fc 
Bf^ifedre^^, defeat 

[0 0 8 8] W±T-^y-AW T -fTfotl5 7 

[0 0 8 9] «±|»BJLfe*^H^©(sim»^ffi(^ ^ 

>mmm<Dmmmmm^ ( v -sync. ) & ^ 

U-A (l/3 0») &L<fcfc, 17^-;UK (1/6 



0#) WftfflWrV^r-^fem^^ 

[ o o 9 o ] &±mn Lit*#m*m 
[ o o 9 1 ] h i o tt, mmiz & % 2 ^©^1 

S/i^-^T^LT, 1 : lcD^^-A&frdJ; 

JO 0 9 2] coaiot^tx>^^ >h ^ 

7-AT-tt, ^-A«SB (8 1 b) h«fc$ftT* 
^ y-A«A (8 1a) fcfc, y-A«B*6« 6 ns 

-ivfiA, B|fflTf«lSt:iiMfe®^g^ Jf ,» )ti , 7 «^ 5 

itfTtt^©^fb^^1-y-A^b^-^^©«^^Yb^ 
[0 0 9 3] y-A«68 1 a «r-*«A) , 8 1 b 
^fcfeCEJ^A^^SSa, 8 5bfc»;L £ti£, 

vmrnxt,®? 8 5a, 8 5 b *. e ©A^a«/f c 

RTC (SBItttPCRTC) 34a, 3 4bCS6*. 

CRTC34a > 3 4bli, RffltM^ 
*«?5 0a, 5 0bS*n*iv&UT*!), V-Aft 
A©ItA«?8 5ali, CRTC3 4a©(BI^f»$g 

[ 0 0 9 4 ] ^^Ty-A«A{ir r-AMB^^fl 
^-^9 3^^UT^e>tLSH#ff^^iS^ A ^ ? 

8 5a^^g ( ^ 5i: ±t { ^ *®®m*<Dmimi* 

TWmm^ (video out A ) ^t^77!/^SH 0 a 
[0 0 9 5] y-A«BOS«a«f8A AJBf 5 0 

deoout b) 6 btm^-r*. 

y-A«SBfflWtA^? 8 5 bfctt, y-A^A^ e, 
SSe>n«BI««^ASAA$n5. 
[0 0 9 6] ^©id^Wcj;^ §y-A«ii, *f 

*«^jt tt% y-A^A©^^ 
ftS OfCiD^T, y-A«B36>6ae,n&H«l5=-^4» 

e.^*n&iai*s i#m^tiz> 0 mmz, y-A^ 

BOrVXT'U-fjSilObttt, y-A«BflCefe58 
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[0097]Illlt i£8§!&£fc.&2&©y-Agg£ 
itfi-ir-^UT-ffiMLT. 1 : 1 ©»y-A£fTO <£ 

©S'J©«fiit0!l£^bTV>.5 o '©:n>^-f > hv 

[0 0 9 8] Z©^>^^'1' >p< > }->;*^A©#ffi£ 
tt, lai 0{C^Lfc«J5gfc[BI«T-feS*s, attMBTffflt 

[0 0 9 9] d©0 1 1 ©:n>*5r-f »; > h *>;^A 
CiSOTs y-AlA, BO§CRTC (HfgiCiiPC 
RTC) 3 4 a, 3 4bfct, ggHIilT-©^-* ffl©li^ 
M?8 6a, 8 flbWB©ljfc{I^fc 
aj^J^Sil^tii^?8 7 a, 8 7h**:n?nmz.T 
y-A^A©iB^ai*3S?8 7a*»e>©Biffee^ 
#y-A«B©|ffl<(LJJ!j«rP8 5 btS6*U ^-Agg 

i&ztix^z. ffe©«figfi, ±3$bfeiai ot^-rM* 

[0 10 0] 01 2fcfc, «$fc©&y-A$$#SV\ 

2« % 3a©y-A^^ffifig^ns^>^^-f >^> 

h^^^ASr^UTV^A^ y— A^©»{±igl:ii« 
[0 10 1] ZLZLX\ y-A»8 1 a (<7-A$£A) ~ 

y-A^8 1 c (^-a«c) tts ia 1 0 . 011 ess* 

bfc&y-A^|EO«©&©T-&tK **h/§8 9©f&J 
»Kt*^T»frr.5. o ffe©flte«:o^T*K ±iBbfc 
010, Hll^, illti6C^tIWJi:|5liT- 

[0 10 2] y-A«A~y-A«Ctt, T^Ti-tt 
*--1-l9ti>e>l£ZWim&m^&L8 4 a, 8 4 b, 84 c 

i£ft^£SftbT|5lW{i^£1&tfciU ^©|H]^fH^^±t 
iiC^fS^h-rSi^fCt D^PKftA^- (video out 
A, video out B, video out C ) £|B]j$£ ■£ 3 0 c©i: 

±i2©§y-A«is ±fa©8$Ktsig^apt u 



-A#^£-g(;S-fct-£ £ «£ 0 y b-A|a]#!££: 4. 
d©HJWffl»Jfri£U:» ffifiEbfcaD-Cfe«^©«tdftfll 
J5gt«tniix h«8 9*e>119 OK^fflSti^^A 
*r*-S£fcS:.fc?> % «»©y— AHasy^i/^-f A©H 
^tiflSSrft* LT#AIS#ADy-A &mSfr& ZtbX 
#5. CI ©*§£•£«, fSS9 0^e>£f^$nSBMIfi^' 

[0 10 3] iiuigbfcCRTCS&fctPCRTC 

TKefl-Ti. «Tfc^r**TO©flJfi©JgaBi:&aiiifc 
St^gfcfc, *ft91©^©^JB£&SffiB£ul9EB£ 

m&?zmmmsfcmmLxt)m?£$><DxsbZo 
WT©KffiK:*iv^T*^ w&mmmmo^it.mtLxv 

[0 104] 013lt Cr^* U©SftS««C N 
^JSBLTv PCRTC3 4^r-f^7 , H'811 1C 

£*8ii©iiiffeM^fes^'r a i ac^nf^Tu^r 
■< 7.yv-(nm(D^—i,m^7f<iyX^^o m^x 

ttK^tf.* LTV^*. 
[0 10 5] ±IB©y-A^9 l©PCRTC34li, 

*SB?T?ifeSllMfeHJ*4fflbi||Ri8 7ft*L,TV^. d© 
Wattill3W : ¥-8 6*&£BJa©Hffe«^SL£H«JU 
iBftttttrtfgj*lif?8 7iP?,q&Bffl©il^{f^SR^ai* 

^ft^f * -5 £ i: #T* # 3 . 
[0106] 0 1 4 fct % E^ffi^Sg^ 8 6 tm&tUtlffi 

fl&«l?8 7kft^-T*±IB©PCRTC3 4ftfflV^T* 

J^Lfc2ia®^igy-Aa©0 ; iJ^^UTV^5 <> ^©y- 

A©7"b— - ^-ffl©Hi^T-fe2)P 1 , P 2 %$k£LlZffim 
bT, -etl-etl^-f ^7L-fgil 1 a, 1 lbC^S 

[0 10 7] 01 5tt, -o©y-A^T-^^nfciffl 
tft^-^fflfiNBiSiJcy-AMIKA^UT, ±S3©giJ© 

y-A^A^^ntB^-^^wffl LT«ffe«tBiffc 

[0 10 8] y-A«A*J«fcUfy-A«Btt, HUjibfe 

y-A^ihisiac^^wbTv^So v— A^Att, y 

-A^BT-^fi!c^tlt«fMi:^SH0S l^^©^^fij 

ffl u -y-A^AT-^fig^nfciii^s o ^±ia©ij«s 
i iz&f&LXr-i xyvjgimi oc^mts. -r^t> 

#-A«Ai:y-A«BT#«C^£ft*T!MlHi 

Bififefi5gfflftiBfS^»^-sz:i:j&s-e*s. ccit- 
y- Agg & is]® t i£^j%fifi b x v-Ammzmm-r s c 
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^Mmmm^m^tzmmmmh Lxv-^mmt lx 

[0 110] *6C, **?§OiUfiO®JBKfflt^ti5 
CRTC (PCRTC) feW»U&y-A«J±, gfc&i, 

V-l*. ^^D^ASilfgSo Sfc, CRT 

c (pcrtc) vmmmmu nmm, 2wmm 

[0 111] 

a (i/3o») *e»j«r$n5U7'^Y A®«38«Bi 

[0 112] SffiBMgtf, ^Hf^ai/ftjSfc 

ifOHSBfflf fg^itiMcD^fatSfgi: UTfflOS J; a iz 

[02] CRTzi>hD-7 (CRTC) ©#f^j£^ 
[03] aM-Jr-^TSSK^nTl : 1 
fi££/r;-f|IlT-&5o 

[04] afi^-^7?fflSCS«!*iiT^A»#inS 

[05] mtmm^LXl : l©*figy-A^-5ct 
0T*&£ O 

[06] «3SlH«g*^Lr#A«#inffi©ij7 > ;i/^YA 



[07] *^BgO(llWW^a©S*^^^^jil§^ 

[0 8 ] xmammmxmiz x *> mm%mm<D®m 
fflmzfro m&mi-t z> tz #>© 0t- tb z> o 

[09] mm^&zfrLrnm®®T-tumzmwt$ti 
tcmm.nm?$x\ ^mncommun^mz £ d ? u - a 

[010] ##^©«?gMSi$B©|IISS©ff2ii: LT ^ 
1 : l©^«y-Afcfr3«fc$C£ii&i>*5r-f 

[011] ^m^mmmmmcDmmmmt lx 

> h ^^Ac7)giJ©«^j^t-0T-fea o 
[012] **«fiOfi|««Hl«a©3Q8iojg]B fc bT% 

fro <fc 5 C*ix&3i>^^-f > h ^^Afflflffig0| 
^7r;-r0T-fe-So 

[01^3] *&w<owtosim&mm^?mmLfcXT 

vxtj *7-vjttm(DV-i±mz-o^xmM-?z>t-&b 

[014] *m*<Dw*m$m*m^xim\,it2w 
wmv-^mz^xmi-tz tztb<Dmx-& & a 

. [01 5] --?<D>f-AMX'£l$.2tltzW&T-*<Dm 

[016] 2^-Aaei^-^ Tgittl/T( 

[01 7] 3^±©y-A«&iifg/r-^ T .^ u 
[018] 2 S©4*- Amitmmmm 8 2 

[019] 3£u±<D7-AMzmmmx-mmz&m. 
io ^-r^ru-fSta^ 18 tfT^^y, i 

9 34 CRTC (PCRTC) 

5 0 8 1 ^1,82^ 

mm^mm&mmt Lxomm t-?^ 8 5 
a*ib^ se wsmtm^ 8 7 i®«{±j^M«j 
«^ 92^ mmm&m*. Xsxoxm*-?^ 
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